Neonatal hepatitis was first distinguished from biliary atresia by Craig and Landing in 1952. Intrahepatic biliary atresia was recognized later. The aetiology of all 3 conditions remains ill-defined. A prospective study was started in Melbourne in July 1963 and has included nearly all cases born in Victoria since. The aetiological factors discovered in 55 babies with extrahepatic biliary atresia (EHBA), in 11 with intrahepatic biliary atresia (IHBA), and in 105 with neonatal hepatitis (NNH) seen in the 11-year period up to December 1974 are reported.
Definitions
EHBA. Atresia of part or all of the extrahepatic bile duct system (including right and left hepatic ducts) causing complete obstruction of bile flow. EHBA was proved by laparotomy, cholangiography, and subsequent follow-up. Every inoperable case was followed to death with necropsy examination in all but 3 patients. Those who have drained bile after some form of anastomotic surgery have been followed since . Received 31 August 1976 IHBA. A curious disease in which the late anatomical features (after 1 year of age) comprise a fine patent extrahepatic bile duct system and absence, or extreme reduction, of the interlobular ducts normally seen in the portal tracts (Alagille et al., 1975) . It is sometimes called biliary hypoplasia (Longmire, 1964) . The early microscopical features may be indistinguishable from NNH. Patency of the major ducts was established by clearing of jaundice, by cholangiography, or at necropsy. A distinction was made from NNH by follow-up.
NNH. This was defined by microscopical changes in the liver in 88 babies. The remaining 17 babies were accepted because of jaundice of an obstructive type lasting more than 4 weeks. Prompt demonstration of the aetiology was the reason for not performing a biopsy in many of these babies. Most patients were jaundiced and onset before 4 weeks was demanded. Anicteric babies presenting with steatorrhoea or hypoprothrombinaemia were accepted up to 6 weeks of age. Patency of the bile ducts was established by clearing of jaundice, at laparotomy or at necropsy.
The microscopical features of NNH have been described fully elsewhere (Smith et al., 1977 (Demography, 1963 (Demography, -1973 . Tables were not available for 1973 Table 2 show.
Familial occurrence. The data in Table 3 (Alagille et al., 1975) , and 8 had pulmonary artery stenosis, pulmonary valve stenosis, or pulmonary atresia. Among the 11 index cases were a brother and sister each with the full syndrome including severe pulmonary artery stenosis and hypoplasia.
One of these babies had also suffered intrauterine infection with rubella (see above). Two maternal uncles of another child were affected by IHBA and the mother and child had a similar unusual group.bmj.com on October 14, 2017 -Published by http://adc.bmj.com/ Downloaded from Sex ratio. The sex ratio in the 3 diseases and the sex ratios in each aetiological category of NNH are presented in Table 4 . There was a significant red oedematous cord (1 case), no remnants (17 cases), not explored, or not adequately recorded (7 cases). Microscopical sections of fibrous remnants removed at operation were examined in 12 patients and the findings were as described by Kasai (1974) , i.e. whorls of fibrous tissue around islands of duct epithelium with some inflammatory cells.
Postnatal development of EHBA. In 6 babies completely acholic stools developed only some weeks or months after the onset of jaundice. The bile-containing stools passed by these babies had been seen repeatedly by the authors. The initial needle liver biopsies showed changes strongly suggestive of NNH in each of these babies, but the microscopical feature of mechanical obstruction to bile ducts developed later. The acutely inflamed bile duct described above was found in one of these babies.
Discussion
Neonatal hepatitis. The broad definition of NNH used in this article inevitably means that multiple aetiologies will be found. However, any more restrictive definition is even less satisfactory. Definable intrauterine infections were responsible for approximately 20% of NNH (CMV 12%, toxoplasmosis 2 %, other agents 6 %). The rigid criteria used may have underestimated the role of CMV, but occurrence of early postnatal CMV infection creates a dilemma which cannot be resolved satisfactorily. Galactosaemia accounted for 5 % of cases but hereditary fructose intolerance and hereditary tyrosinaemia were not encountered. Unfortunately the data on c.1AT deficiency was incomplete-a figure between 6 out of 54 (11 %) and 8 out of 54 (15%) can be estimated, and agrees with published figures.
The patients with NNH in whom all aetiological tests proved negative offer the most interesting challenge. A number of characteristics of this group can be described-premature delivery, low birthweight for maturity, striking excess of males, occurrence in sibs with a frequency of about 15 %, and occurrence of a second disease in 40 % of those patients who have no affected sibs. This group is almost certainly heterogeneous. Recessively inherited conditions seem certain in at least 3 families-the consanguineous couple who produced 2 affected babies, another couple who produced 4 healthy girls and 3 sons who died of acute liver failure at about 1 week of age (Danks, 1974) , and the baby with Aagenaes's syndrome (1974 (Hampers et al., 1964; Creutzfeldt et al., 1966; Proskey et al., 1970) . This figure is much higher than the frequency of HBs antigenaemia, and other agents must be proposed in addition to the hepatitis B (Knodell et al., 1975) . Intrauterine transfusions in severe HDN should raise the frequency of the 'inspissated bile syndrome' by exposing the fetus to donor blood in addition to the mother-this is also true.
Many reports describe the occurrence of NNH in babies with other serious diseases of infancy, e.g. trisomy E (Alpert et al., 1969) , Niemann-Pick disease (Ivemark et al., 1963; Ashkenazi et al., 1971) . It seems more reasonable to propose that most of the diseases listed in Table 7 (Alagille et al., 1975) . Heterogeneity seems probable even within the cases seen in Melbourne. The distribution in 2 families would suggest autosomal dominant inheritance of IHBA, pulmonary stenosis, and a characteristic facies with considerable variation from patient to patient, while autosomal recessive inheritance seems more likely in another family.
Knowledge of aetiology may allow logical treatment eventually and will allow counselling about future pregnancies. The present study and past studies (Hsia et al., 1958; Danks and Bodian, 1963) show that parents of babies with NNH of unknown cause must be given guarded advice-about 1 in 7 of subsequent babies will be affected. In EHBA the risk of a second affected baby must be very low. The larger studies of this condition (Hsia etal., 1958; Danks and Bodian, 1963; present study) contain no family with a second case among a total of 142 families. Several papers have reported individual families claimed to contain 2 or more babies with EHBA (Nevin et al., 1969) . However, careful study of the patients reported shows that some date from the period before NNH was distinguished from EHBA and that most of the more recent cases have suffered from the unusual entity of EHBA plus IHB3A. Like IH13A, this condition does show a definite familial occurrence.
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